Although many synthetic grafts have been considered chemically and physically inert, stabile and non-immunogenic, none of them is actually bioinert. Inflammatory reaction is necessary for the reparation process and collagen deposition, however, it can lead to graft retraction, erosion and adhesions. The aim of this experimental study was to analyze and compare the influence of graft structure on both retraction and tissue integration into urogynecology synthetic grafts.
Introduction
The search for the ideal biocompatible synthetic material dated from 1950 when Cumberland and Scales studied the materials used in ventral hernia surgery. Although many synthetic grafts have been considered chemically and physically inert, stabile and non-immunogenic, none of them is actually bioinert (1) . Inflammatory reaction is necessary for the reparation process and collagen deposition, but can lead to graft retraction, erosion and adhesions. The intensity of the inflammatory reaction is intensified with the increase of contact surface (2) . Pore size is also important for fibroblast infiltration, flexibility and tissue integration (2) . According to the valid Amid classification, synthetic materials are divided into four groups: macropore, micropore, macropore with multifilament structure and submicropore (3) .
The aim of this experimental study was to analyze and compare the influence of graft structure on both retraction and tissue integration into urogynecology synthetic grafts. Experimental study was carried out at the Institute for biomedical research of the Faculty of Medicine in Niš, on 144 male Wister rats weighing 250-300gr. Animals were divided into groups (n= 24) according to the graft type used later on. Rats were anesthetized by subcutaneous injection on 0.3ml 10% Ketamidor (Richter, Austria) calculated according to the body mass. Full thickness abdominal wall defect (20x25mm) with respect to the peritoneum was repaired (overlay technique) with standardized (25x30m) grafts overlapping the defect by at least 2.5m. Subcutis and skin were closed using the single suture Vicryl 3/0 and graft fixed with 5/0 prolene suture. After the postoperative recovery animals were housed with free access to food and water. Animals were checked for complications daily for the first week and then weekly until the sacrifice. The animals were sacrificed by lethal Ketamidor overdose after three and six weeks. After the sacrifice, the entire abdominal wall was dissected en block including the graft and at least 3cm of neighboring tissue (explant). All samples were photographed (Nikon D 90,12 Mpix) on a stand position for graft shrinkage evaluation (approximate pixelation).
Materials and methods

Six
Also, three random measurements over the explants were taken to determine the tissue integration. ). MPP presented significantly lower pore size than the monofilaments. HWPP, LWPP and TPP had comparable pore size. Filament thickness was maximal in the MPP group (0.259mm). Graft thickness presented significant differences with HWPP 0,65mm and TPP 0,28mm.
In our study, graft infection and seroma development were not noted. Graft retraction results are presented in Figure 2 . Retraction level was comparable for all samples with LWPP recording the maximum retraction after three weeks (11.93%). After six weeks maximal retra-ction rate was in the TPP group(18.78%) compa-red to the minimal retraction recorded in the MPP group (10.88%). Tissue integration results are presented in Figure  3 . Monofilament grafts recorded a steady rate of tissue integration with maximum of up to 25% for LWPP after six weeks. After three weeks MPP and CPP had slightly higher tissue integration compared to other explants. The differences between MPP and LWPP (p<0.01), and between CPP and MPPG (p<0.021) were significant. After six weeks there was no difference in tissue integration. The maximum tissue integration of 25.3% was recorded in the LWPP group, while HWPP recorded 18%. After three weeks retraction was not influenced significantly by filament thickness or pore size (p=0.479; p=0.63). After six weeks retraction rates were inversely influenced by filament thickness (p<0.05). Pore size had no influence on retraction after six weeks (p=0.065), whereas filament thickness had significant influence (p<0.001).
After three weeks filament thickness influenced tissue integration significantly (p<0.01). The maximum tissue integration was recorded in the multifilament group. After six weeks filament thickness significantly influenced tissue integration as well (p<0.05).
Discussion
Experimental studies present a glimpse at the tissue integration and graft behavior not seen in the human population treatment. The basic theoretical assumption of inflammatory reaction, collagen deposition and their structural changes can be quantified only in experimental studies.
Some studies reported serum formation and graft infection (4) not seen in our study. Retraction rates presented comparable results in the groups after three weeks. The assumption is that the reparation process is still in the inflammatory stage with definitive collagen deposition yet to come. After six weeks, retraction rates were higher with maximum recorded of just below 20% comparable to other study reports (5) (6) (7) (8) (9) . The inversely influenced filament thickness on retraction is also important. Other studies reported significantly lower retraction rates (10) but with graft placement over the intact fascia. One of the most prominent researchers reports that the LWPP had lower retraction rates due to induction of weaker immune response (11) , which is in keeping with our results. Some of the study reports have comparable results to our study with similar methodology (11, 12) . Graft configuration of thinner filaments reduces the surface for foreign body reaction reducing also the final retraction and complications thus providing adequate support (13) . This is probably the reason for favoring the LWPP by many authors (14) (15) (16) . Multifilaments had lower retraction rates due to significantly thicker filaments.
Tissue integration or infiltration was prominent in the multifilament's group after three weeks. It is the multifilament structure that is responsible for the intensity of the inflammatory reaction (17) (18) (19) . Multifilament structure is responsible for many complications in other studies as well (20) . Tissue integration correlated significantly with filament thickness after six weeks. Comparative analysis of retraction and tissue integration classified the MPPG and LWPP in the same group according to the results. Having in mind that the reabsorbable component participates with 50%, less foreign material is left behind after the healing process, which results in lower complication rate (20) . Coating the polypropylene with collagen and titanium has not been proved to be successful. The titanium coating is particularly associated with shorter postoperative course, which is also influenced by light weight of polypropylene (21) .
The search for the ideal biomaterial lasts almost two decades. The multifilament and monofilament grafts proved to be a stabile support with complications yet to be summarized. The future perspective might lie in the semireabsorbable grafts providing the adequate support and leaving less foreign material behind.
Conclusion
Urogynecology synthetic grafts used in urogynecology show significant differences in pore size and filament as well as graft thickness. Retraction rates for urogynecology synthetic grafts is 10.88-18.78%. Tissue integration into urogynecology synthetic grafts is 18-25.3%. Retraction rate and tissue integration are inversely proportional to filament thickness.
